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ati naJ em dy R vi w Board Recommendations for Operable Unit 4 
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Am L gare hair 

tional R m d R vi w Board 

g nc ' P ' ) tional R m dy R ie B ard RRB pro ided 
ad i r r mmen ti n t P R gion 2 r lat d to th propo ed remedy or Operabl nit 4 ( 

omell- ubili r lectr nic ite. outh Plainfield Jers y in a memorandum dated 
pt mber 26. 2014. Th R ·on gr atly appreciates the Board s thorough r view and thoughtful 

c mmen on th pr po d remedial acti n forth sit which w di cussed during the Board's 
arch 13, 2014 m ering and in sub quent con erenc ails. 

he R gion ha · incorporated many the Board r commendation into th Propo ed Plan. Our 
p cifi r pons s t the Board ' d i ory re ornm ndations ar pro id d bel w. or on eni nee, ea h 

rcc mmendati n i pre nt d in th ord r identified in your m morandum followed by our re pons . 

Human He ltb Rj k 
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Bound Broo sediments a site- pecific, risk-based calculation of I 0-6 incremental lifetime 
cancer risk as ciated with a human direct contact identified a remediation goal of 1 m g. Th 
most con ervative calculated remediation goal for direct contact concentration as ociat d with a 
non-cancer ,hazard that achieves an HI of 1 in sediment was 13 mg!kg. 

• While it is higher than the cleanup alue that would addre cancer risk as iated ' th (i h 
con umption natural r covery o er time houJd aJiow this re ult. Potential cle m.ip aJue 
calculated for a 10 incremental lifetime cancer risk for human fi h ti sue con umpti ri rang d 
fr m 0.21 to 0.38 mg!kg. Assuming recent tream deposition patterns continue, aft r 
remediation of areas exceeding I mglkg. the Region expects that natural re ave would redu 
po t-remediation sediment concentrations from l mglk.g to 0.25 mg/kg in two half-li e or ab ut 
100 years. 

• The ecological endpoints associat d with PCB exposures generally upport a PRO of I mglkg 
and support an action that achieves a protective level in benthic in ertebrat emiaquatic birds 
and emiaquatic mammal through natural recovery. pecificaJI 1 mg/kg is cia e t PR 
protectiv of som ecological receptors/endpoints i.e. , invertebrate critical ody re idue 0.61 
mg/kg)· ins ti orous bird TRV (0.77 mg/kg)· insectivorous mammal TRV ( 1.9 m g. 

• PA developed a ite- pecific "resid nt-park.Jands I land e. hich id ntifi c nscrvati and 
representati e land use for dermal e posure to the floodplain of hi. e p urc nari 
for a r ident child would yield al0-6 incr m ntallifi tim cancer risk-b ed PRO of0.76 m g, 
and a noncanc r-based PRG of 2.6 mg/kg. 

• ew Jerse 1 promulgated nonr sidential direct-contact cleanup criterion for P Bs i 1 m g. 
While not an ARAR for the s diments, New Jersey has identified l mglkg the appropriate 
standard for the flo dplain soil . 

The Region expects that a PRG protective of non-cancer hazard for child angler: ttom-feeding 
fi h 0.041 mglkg) cannot be attained thr ugh remediation gi en the ur an ite ning and 
ubiquity of PCBs (note the reference area concentration of 0.064 mglkg P B in ake 
but that a rem dy that includes acti e remediation and natural attenuation provide th 
condition for eventually achieving protective le els within th stream corridor. Protecti 
will be achie ed through institutional c ntrols e.g. fish con umption ad i ory. 

The Region agrees with the Board's uggestion that the Region consider monitoring fish ti ue to 
provide data fore aluating ho\! the cleanup is progre sing towards attainment of the RA . and 
will incorporate this approach in the decision documenting long-term monitoring plan de igned 
a e aluat confirm th re ult of remedy implementation. 

Recommendation (part 2}: In the pre ntation to th Board, the Region indicated that cparate xpo ur 
n ntrati n P s for fi h tis u data ere develo ed for each posure ar a. inc it i 

r a t wn that fish may mi rat r adil fr m on ur ar t th r. th B ard 
recommends that th Region provide a more detailed explanation in the deci ion d umen as to why it 
grouped the fish ti sue data in this way. For example, how does the presence of phy ical barri rs that 

ouJd restrict fi h migration affect the fi h grouping method? The Board al o recommends that the 
Region consider de eloping an EP using all a ailable fish ti sue data . Thi appr ach might then be 
u d t · mpare a h p ur area s P s against anoth r to demon trat lhat th ri. k. would 
ons1 tent a ro ar , in th c nt that t me point in Lh future, th ft h ar . in f: l. bl t mi gr t 

readi I aero ariou e p ure ar~. 
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R pon ·e (part 2 : During th 

c logical Ri k 

Re omm ndation: Th m t rials pr ented to the Board by Region 2 ummarize ri po ed to wildlift 
b th ontaminatcd · dim nts in 4 able 2 of th reviev pa ka e). lt is un 1 ar r m th e 
ma1erial · h w th Regi n d risk from dio in-lik P Bs in addition to total P B . Tb Board 
r comm nd that th R gion clarify in th d i ion docum nt the meth ds u d toe aluate expo ures 
and iated ri k fr m di in-lilc P Bs. The oard al o recommends that the Region refer to P 
1 0 -08100 . June 2008. Framework for Application ofth Toxicity Equlvalen eM thodology for 
Pol · hlurinaPd Dioxin . Fm·an . and Biph nyl in E ological Ri k A e ment . 

• 

• 

• 



• Fi h egg residue ection 5.5.2.3 -The HQ, o L for predatory fi h egg was less than I 
for all EUs. The HQNoAE for bottom-fe ding fish egg ranged from I than I to 2 at 
EU B85 while the HQLOAE for all Us are les than 1. 

• Food web m deling ( ection 5.5.3.1- For bird rec ptors the HQ OAEL ranged from less 
than I Lo 23 and the HQLOAEL ranged from le s than 1 to 2, with the highest HQs for 
belted kingfisher at BB5. or mammal receptors th HQ o ranged fr m le than 
1 to 71 and th HQLOAEL ranged from 1 s than 1 to 7, with the highe t l1Qs for merican 
mink at U 885. 

• Bird egg residues ( ection 5.5.3.2)- Based on predatory fi h ti su concentration the 
HQ A ranged from 247 at U BB6 to 4 672 at EU B5, whil th 1 IQLO 1 ranged 
fr m 25 at U 886 to 467 at BBS. Based on bottom-feeding ti u concentration 
HQ F.L range from 190 at U BB6 to 11 925 at EU BBS, while th HQw H ranged 
from 19 at U BB6 to l 193 at BB5. 

ote that ecological-ri k based PROs were d rived for total P Bs under the umption that 
remediation of total PCB will reduce the concentration of th P congener with dio in-like 
toxicity to a protective level as well. 

Rem di I ction bjectiv /Preliminary Remediati n o Is 

Recommendation: The package presented to the Board included a sediment PR for fi h con urnption 
a lo as 0.04 1 mglkg (noncancer child angler consuming bottom-feeding fish fill t . and a dire t
contact PRO equivalent to 10~ cancer risk of l mg/kg. The ediment concentration cleanup goal 
predi ted to be achie ed after era I decade of monitored natural reco ery is 0.25 ppm. pre ented 
to the oard, the Region s basis for remedial action objecti es (RAO tate that· PR ' or a I 
cancer ri k for human fish tissu consumption ranged from .21 to 0.3 mg!kg.'" During th 
pre entation the Region clarified that fish tis ue le els would be u ed to measure remedy p rforman 
b t not as cleanup I el. The Board recommends that the deci ion document include the ri k- a d fi h 
ti ue target cone ntration and more clearly d cribe the role of fi h tissue levels as a rformanc 
measure for ach.ie ing RAOs. he Board al o recommends that the Region clarify in the decision 
documents th sediment cleanup level 1 mglkg or 0.25 ppm and when it is e pected to be a hi ed. 

Re pon e: Please see Regions response to th Board's Human Health Ri k Recomm ndation 
Pan 1 for di cussion of the Region s sediment PRO of I mg/kg. The Region d e not plan on 
identifying fish tissu targ t oncentrati ns as an RA howe er th Region d intend Lo 
monitor ediment, floodplain oiJ and fish tissue concentration to rn ur rem dy rfom1ance 
and · h ther the RAO have been achie ed. brief de cri tion will pr ided in the d i ion 
d umenL \\ith the detail f th m nit ring t b pr "d d in rem dial d i n d cum nl 

llo ing r m ele ll n. 

Remed Performance 

Re ommendation (parll): B don the infi rm tion pro ided the 8 ard th R gi 
th an inn all techn I gy . .. a r acti e cap composed r alent ir n Z I an 
acti at d carbon a a feasible and co t- eli approach or treating ground at r di harg l th 
Bound r k in the l600-fl rea h. The B ard note that a tak holder comment rom the di on 



tland As ciation uggested that the Region hould consider ZVI technology, and/or pump and treat 
hn logy to addr the di charge of contaminated groundwater to Bound Brook. The Board also 

n tes that th main degradation m chani m of VOCs [i.e. TCE to cis-dicbloroethylene (DCE)] with 
Z I is thr ugh hemical r du ti e de hlorination. The Board further note that this d gradation 
mechanism w rk m r efficiently und r alr ady-redu ing conditions so that ZVJ will not be consumed 
b di 1\•e o g n in wat r h r as both PCBs and VO can be remo ed via ad rption by 
acti at arb n. Th B ard re mmend that th Region on ider other cap de igns uch as a two-
la r · p ( I in th tt m Ia er and acti ated carbon layer at the top for a ingle mat or two eparate 
cap ith th ZVI mat in dir t ontact with th groundwat r pat the groundwater/surfac water 
int rfa e an an acti at d carbon mat on top in contact with B und Brook. lf the Reg.ion d cides to 
pursu th r ap approache , th B ard r ommend onducting appropriate pilot t sts to evaluate 
allemati e d sign with consideration of specific water geochemistry and br akthrough behavior. 

Re pon ·e (pan 1): ub quent to the Board s meeting taking into account the Board s 
mm nt and Regional deliberation , the Region has concluded that the preferred alternative for 

groundwater hould b hydrauli control as oppo edt a reacti e cap. Howe er, ifth ele ted 
r medy ultim tely include pping. di u d in this recommendation by the Board th 
Regi n' ill con id r ariou c p de igns and ill e aluate wheth r pilot test ar warrant d. 

Recommendation (pari 2 : don th information provid d to th B ard it appears that T 
d hlorination through natural pr cesses i taking plac at or near the interface b tw en groundwater 
and surfa ater, as demonstrated by the conver ion ofTC to ci -I 2-D when measur din surfac 

at r. Th B ard r ommend Lh t th R gion furth revaluate this phenomenon. By tr ating 
ground ater in thi ar t ompl te VO degradation and becau P B hav ry lo ' ater 

Jubility and r quir high con entrations ofV s to become mobile in groundwater, the Region rna 
al eliminate the transport m hani m f PCBs from groundwater to surface water .. 

Re. pun. e {purl 2): not abo e, as a r ult of further deliberation the Region now e pects 
to prop hydrauli contr I a the preti rr d ltemati e to addr ss th rei as of contaminants 
from ground at r to urface water within the Bound Brook study area. 

u P B 

pring 

to 



consumption ad vi ory to be a alid and appropriate m thod to addre con umption of 
potentially-contaminated fish in pring Lake . 

Recommendation (part 4): Based on the pre entation to th Board . ignificant flooding ev n cur 
within Bound rook throughout a majority of the year. These flooding events could potentially ca e 
ignificant i sues during excavation activities along the banks of the bro k. In ord r to redu the degre 

and frequency of fl oding the Board recommend that th Region consider in tal lin hallow 'b nch 
along the banks as part of th bank remo al and discuss this and other options with the G -Housatonic 
River team in Region I. 

Response (part 4): Comment is not d and will be consider d during remedial design to th 
extent rele ant. 

ltern ti e Remcd 

Recommendation (part 1): The B ard was presented with the Region remedial options to a dr 
groundwater djscharging to Bound Brook. The pr ferred remed ial option of a rea ti e cap ( W-5 
would treat groundwater o as not to ad ersely impact Bound Brook. orne of the contaminated 
groundwater adjac nt to Bound Brook is already being addre sed as part of th pre i u 3 r m d 
that includes a technical impracticability (TJ wai er. While a Tl ai er z n was establi hed for 
the Board r commends that a new, updated TI wai er report b d vel oped for that portion of the 
groundwater addres ed by this remedial action but not addressed by the 3 TI wai er. 1l1e oard 
recomm nds that th Region address any OU4 I waiver for contaminated groundwater in a manner that 
is c nsi tent with RC A 12l(d (4 ) the CP (e.g. 40 CFR 300.430 f) 1 ii ( (3 , and isting 

R guidan e.g., 0 W R Directi e o. 9200.1-23P July1999 A Guid to Preparing 
uperfund Propo ·ed Plan, Records of Decision and Other Remed election Deci ion DocumenJ. 
ction 9· 0 R irective o. 9234.2-25 October 1993. Guidance for Evaluating the Technical 

lmpra ticobility of Ground-Water Re /oration). The Board al o recommend the Region add a 
groundwater RA to the deci ion documen for Ws rem dial a tion, and r ommen that thi RA be 
consi tent with th RAO found in the 0 3 record ofdccision. 

Re ponse (partl): As di cus ed in the OU ROD. the Region in oked a ai er for gr und ater 
ARARs ut deferred action on the area of the groundwater that has the potential to di charge t 
Bound rook. The 0 3 ROD indicated that PA would aluate a ditional information 
collected as part OU4 prior to making a Tl del rrnination or the d ferred area f groundwat r 
the 4 groundwater'). This additional information is incorporated in the U4 RlJF , and i 

the basis for the ource control alternative consjdered for the groundwater. 

di · us ed 111 th 4 · ibilit) tud R p n, th 0 4 gr und\\<al •r i m I t I)' 
urrounded b the OU3 ARAR wai er zone. and th re i no technical di tin ti n. r I 'ant to 

technical im racticability that diffi, rentiates lhe 0 · 3 and U4 groundv at r. In consultation 
with 0 RTI, th R gion is d veloping a Tl e aluation that wi ll e included in the OU4 
Feasibili tudy Rep rt to sup art the Region ' ex ectation that the R waiver will n ed to 

e pand d l in lud th r undw t r. 



h de i ion docurn nt will includ an RAO for groundwater that align with th U3 ROD. 
The 3 R D defines th further groun wat r action to be evaluated in the 4 RifF 
narrowly: 

··The 0 4 in tig tion . in luding th human health and ecological risk as essm nts, 
ill aluat wh th r ntaminated gr undwater that may b di hargin into Bound 

Br ok po an unacc ptabl ri k to human health and th en ironment. Depending upon 
th r suits of th 4 R1JF additional groundw: ter a tion may be ant mplat d as 
part of an 0 4 remedy. PAis deferring action on the area ofth groundwater that bas 
th pot ntial to discharge to Bound Brook. OU4 will e aluat all potential contaminants 
of concern. but thi d ferral is b ed upon uncertain tie about the fate and transport of 
P B which ha air dy been identified as a potential contaminant of concern forth 

4 ri k a e m nt did al id nti a small ar a of unacc ptabl ri k attributable to 
di harging but th primary ar a f concern identified in the OU4 RliF i the ongoing 
r I a of P B groundwat r to surfac water. While the Region de rred establi hing a 1 
wai r forth ar a of groundwat r-to- urfa e water tran port as a matter of policy (because 
furth r a ti ns wer ntemplated f1 r this area th 3 RJ!F addres the t hni al 
impra ticabilit of ground t r r toration in its entirety for OU3 and 0 4. Th 4 Rl/F 
in lud an appendix that will s rve at th basis fore panding the Tl wai r ar a to includ th 

4 area. 

Recommendation (part 2): Th Region indicated that it preferr d alternative forth 
dimen fl dpl in oil rem dy component includes xca ation and off- it di posal of260 00 cubic 

yar s f fl dplain il at a ub tantiaJ cost. The quantity and cost estimate a ume oil ov r a 32-
a re flo dplain ar a would be exca at d until th 1 mglkg rem diation I vel for PCB is reached, which 

timat d to be down to an a erage d pth f 5 fi et urfa and ub urfa oil . The B ard 
mm nd that the R gion r - aluate then c ity t r mo e sub urfac oil in order to hie e the 

, whi h are all ba d on urfa oil e po ur pathwa . The Board a1 o r mm nd th t the 
R gi n r fir t ER Dir ti e . 9355. -24. D mber 2002. upplemental uidan efor 
De,•e/oping ail ites. Th Board not that if the R gi n i concern d 
ab ut ub urfa ge t xtil man in c uld put in plac prior to 
b klilling. 

Re pon e (part 2 : In re pons to the Board s comm nt the R gion r vi wed th RJ!F with 
r gard to th d pth-of-contarnination surnptions or the floodplain oils and con lud d that the 

umpti n 0 a -fl t depth f "thin the n d lain t The 
· · amp 1 n 
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remedial de i~ the volume of contaminated soil may be found to be le s than the estimate 
(using a 3-foot average excavation depth of 150 000 cubic yards. 

The Region will d termine the final depth fore cavation based n the e t nt of PCB 
contamination. ln Altemati e 3 the Region did evaluat the potential t; r capping in areas of 
the floodplain wher capping could be implemented without disrupting normal urface water 
flow patterns. Howe er, the preferred alternati e does not include capping, for a numb r of 
reasons: 
• The majority of the floodplain soil are located in areas that are prone to flo ding 

re ulting in the need for cap annoring. 
• The loss of flo d orage caused by the addition of capping material could ha e 

sub tantial adverse effects in a setting that is already plagued with flooding problem ; 
thi i an implem ntability is ue and a community ace ptance issue. 

• apping may prevent the remedial action from meeting an exp eLation of "no net fill" in a 
wetland or restoring the existing habitats hen the action i complete. 

• The area is currently in us as a nature walk and adjacent to par and re idential 
communi tie uch that there is frequent public acce to the area. 

• B cau e the largest area of floodplain that need to be addr ed b this a ti n i 
bounded by two brooks (Bound Brook and Cedar Brook) only a limit d area is easibl 
for capping without disrupting surface water drainage patterns. 

• This type of etting i prone to burrowing animals and vegetation that would di rupt th 
effectivene s of any potential cap o that regular maintenance would be r quir d in 
perpetuity to ensure protectivenes . 

Based on th 4 r medial in estigation finding the Region anticipat th depth of 
exca ation to be approximately 2 to 3 feet in upland areas and up to 4 to 5 fe t along the bank 
of the brook. with an averaged pth of3 fe t· the Region will conduct additional sampling pan 
of the remedial design. In the upland areas wh recapping would be potential I feasi le, th 
majority of the contamination would be removed imply by the stripping of top it and 
egetation that would be needed or cap construction. Had the data ugge ted that PC " ere 

substantially de p r with a thicker layer of clean cover before the contaminants w r reach d. 
th n the Region might have consider d addressing deeper PCB-contaminat d il differ ntl , but 
this is not the case at thi ite. Thi will b clarified in the decision d umcnt. 

pplicabl or R I ant and ppropriate Requirement 

Recommendation: In the packag pro ided to the Board by Region 2. Ta le 6-1 lists potential 
applica le or rele\Janl and appr priate r uir ments . he B ard not that I an t r ct 

i n 0 and it a ciatc r ul tions ar not sp thcall menltoned. lean ir ct ati nal 
bient ir ualit tandard ar li ted as an RAR but are n t romulgated tandards. Th Board 

r commend that th ARARs section of the deci ion documents be re iewed by the ite attorney. ln 
addition the Board recommend that the ARARs citations be more specific and that the Region r fer t 

P I 401 - 910 6. August 19 8. ER LA ompliance ... ith Other Law Manual: lnt rim Final for 
e pi 

Re pon e. tion 40 f th lean ater ct 'II be identi fi d as an AR R in th d i ion 
docum nu for this action; the lean Air t ational Ambi nt ir ualit tandard wi.ll n t 



b cited R . Th R gion s fi of R gionaJ ounsel attorney i an int gra1 compon nt 
f th ite team. 

Principal bre t 

Re pon ·e: A r ~ nee to th uidance to Prin ipal Threat and Low Lel•el Threat 
Wa tes will b dd d to the "It m diation oaJ se ti n of the Prop ed Plan and other d cision 

n ary. Th d i ion do urn n will aJ or .fir nc PA I 0 guidance 
.. Gujdan on R medial ti ns for uperfund it with P B Contamination', rucb provide 
p ifi r commendations for id ntifying PCB cone ntration as princip I thre t . 

4, 
m 

uld 
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o the lect d remedy· th refore it would not sati fy lhi criterion. Given the nature the 
waste , which contain large quantities of debris and in the principal thr at ar capacito and 
capacitor parts few off-siL thermal treatment facilitie would be equipped to receive the e 
wastes for treatment. The Region has concluded that further efforts at off- ite treatment. 
independent of those required prior to land disposal would not be practicable. 

Recommendation: In the package pre ented to the B ard the Region' preti rred altern ti e 1i r th 
exi ting 1 700-Lincar f1 ot, 36'' waterline (which runs directly through th former D · fa ilit i 
abandonment and relocation/con truction of a new waterline within the public right-of- ay. The total 
pre ent worth cost timate for thi nev appro imatel L 700-linear fo t at rline i .3 milli n. In 
addition it appear from the inti rmation pre ented to the oard that the capacitor debris e ca ation 
work proposed in ltemati e 0-4 along Bound Brook and the former D f: ility will in er 
cl pro imity to the existing waterline. The Board recommend that the Region lo kat the pot ntial to 
integrate the propo ed CD-4 open excavation work with relocation of the wat rlin within this arne 
excavation area along the south/ outheast sid ofth former facility back onto picer venue with an 
eventuaJ tying into o ew Mark t A enue. inally the Board recommend that the Region r ie th 
detailed co t estimate for Altemati e WL-2 since the presentation noted the total co t as 3.9 million 
whereas the backup detailed cost estimate (Table I 0-1 identifi the total cost as 7 million. 

Re pon e: The Region has re iewed the costs noted by th ard and has re i ed them a 
necessary to ensure that all c sts ar accurat . The information will be included in th Pro o ed 
Plan and will be con i tent with th Feasibility tudy. Regarding the Board' ugge ti n that th 
Region int grate remedies the Region wiiJ work towards scheduling the r medie and th ir 
completion concurrently if it is determined to be advantageous as the Board note . uming 
that a deci ion is mad to relocate the waterline to a location n ar the capacitor debri ar a, th 
Region will make aU reasonable efforts to accomrn date the oard' r omm ndation. 

omparati e n ty i 

Recommendation: e Region indicated in th package that the groundwater preferred alt mati e G -
5 would be technically chaJlenging to implement. The Board recommends that the R gion reas the 
co t implementability and long-term effecti ene and pennanence of the prop s d reacti e cap 
groundwat r remed as compar d to the con ntional pump and treat groundwater rem d alt mati 

W-3). The Board notes that the con entional approach may offer some ad antag (e.g., eas f 
implementation and simpler maintenance ith much Je s risk. 

R . po1 •. the J gion · r r · to th rmanc • t mm n n a \ 
ubscqu nt to th ard's meeting taking mto account the oard comments ut un rtamta 

related to the long-term performance of a reacti cap that ha e the potential to offset ·the lo\ er 
peration and maintenance costs projected for this technology the Region has concluded that th 

pr fi rr d altemati\'c for oundwater should b hydraulic c ntr I as opp ed to a r a tive cap. 
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